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Application of Elman neural network in Smith predictive control
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Abstract: The difficulty of applying Srﬁith predictive control to practice lies in the fact that it is very hard to formulate a
precise mathematical model of the practical systern. This problem was solved here by using of Elman network to approximate the
modeling error of the common Smith predictor, and to compensate it. The experimental results proved that the Smith predictive
control algorithm based on Elman network compensatory model took good advantage of the nonlinear modeling capability of the
neural network, and that the harm from the time delay to the performance and stability of the system could be counteracted com-
pletely Fonly if the time delay is precisely known. This method makes it possible for the Smith predictive control to be applied

to the system whose mathematical model is difficult to determine precisely.
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y(k) = g(w’x(k)), (1)
x(k) = flw'x (k) + w?u(k -1)), (2)
x (k) = x(k - 1), (3)
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3 Elman M % {Z Smith 3= H (Smith
predictive control with Elman network com-
pensation )

3.1 Smith ¥ M ¥ %8l (Smith predictive control)
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Elman FI%% #M R 5 T B 4b @ B aals g
LB R AR P RR TR R M G B BT R B
B T B RNIR 2 DL R AR s i R Y iR 22 8
Elman W% R PR AT IR B EOE I
Elman P 4% b 4% Smith T 3 5 1 5= 40 #E B 0
B 3fras .

u(t) !
"L)_T—._g e —W_%’Q—

-

G©) !

S e i
. 1
- Elman net IE

e = /

Smith predictor!

B3 EFEAMERAY Smith TS RGAER
Fig. 3 Structure of Smith predictive control system
based on mutual model
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4 {5 RXE (Simulation experiments)
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